Introduction
Mathematical modeling of many frontier physical leads to systems of nonlinear differential equations. Currently, an analytical method for strongly nonlinear problems, namely the homotopy perturbation method (HPM), has been developed by He [1] [2] [3] [4] [5] [6] and successfully applied to many kinds of nonlinear problems in science and engineering. In this paper, the Homotopy perturbation method is applied to solve such a class of coupled system of two nonlinear differential equations and Bratu model. The coupled system of two nonlinear differential equations with first-order similar to model of LotkaVolterra which may be written in the following form [7] : ) )( ( ) ( ) ( The Bratu model is well known that Bratus boundary value problem in one-dimensional planar coordinates is of the form [8] ''
The standard Bratu problem (1.4) was used to model a combustion problem in a numerical slab. The Bratu model appears in a number of applications such as the fuel ignition of the thermal combustion theory and in the Chandrasekhar model of the expansion of the universe. The exact solution to (1.4) is given in [9] [10] 
with the initial condition
which has an explicit solution 
Substituting （2.17）into Eq(2.14), and equating the coefficients of like powers of p, we obtain 2 ) Applying the homotopy perturbation method to Eq.（2.21）. We construct a homotopy in the form 
Due to the fact that , so the can be considered as a small parameter. Applying the HPM, we can assume that the solution of Eq (2.21) can be expressed as a series in p 0.0000032610 From the above figures and the tables, we can see that the approximate solutions obtained by using the HPM is more rapid convergent, and with the acceleration of the order, the accuracy is higher and more efficient.
Conclusion
In this paper, the homotopy perturbation method is applied to solve class of nonlinearly dynamic systems. As a result, we conclude that the homotopy perturbation method has given very good accuracy in this particular problem and can be easily extended to some other nonlinear problems.
